A 67-year-old man required an urgent laparotomy for a bleeding gastric ulcer. He had undergone three upper gastrointestinal endoscopies over five days since admission to hospital. Tracheal intubation was unexpectedly difficult due to marked supraglottic oedema as well as unfavourable upper airway anatomy. A fibreoptic intubation through a laryngeal mask airway was performed with difficulty. The management of this case of difficult intubation following repeated endoscopy is presented.
No case of difficult intubation caused by supraglottic oedema following upper gastrointestinal endoscopy has been previously reported. We present a case of difficult intubation following three upper gastrointestinal endoscopies. The intubation was made difficult by unexpected marked supraglottic oedema and further complicated by pre-existing unfavourable upper airway anatomy. The airway was secured following fibreoptic intubation through a laryngeal mask airway.
CASE REPORT
A 67-year-old presented to the emergency department complaining of malaise and dizziness. He had a long history of smoking but no other significant past medical history or previous surgery. He described a five-day history of dyspepsia and blackened stool. Examination revealed melaena and hypotension with a blood pressure of 90/40 mmHg. Abnormal results were a haemoglobin of 6.6 g.dl -1 and a blood sugar of 37 mmol.l -1 . He was resuscitated with crystalloid, colloid and blood, and started on intravenous proton pump inhibitors. Insulin was administered according to a sliding scale. His haemoglobin level continued to drop despite transfusion and was measured at 3.2 g.dl -1 at its lowest. On the day of admission a fibreoptic upper gastrointestinal endoscopy was performed under sedation which demonstrated a 10 mm diameter gastric ulcer in the pyloric region. There appeared to be no active bleeding. His symptoms persisted. The following day the endoscopy was repeated under sedation and the ulcer was found to be bleeding. The ulcer was successfully injected with adrenaline. On the fourth day after admission the patient bled again and a third endoscopy was performed, again under sedation. A healing ulcer was reported. The patient's newly diagnosed diabetes mellitus was well controlled by this stage.
On the fifth day after admission, further uncontrolled bleeding resulting in melaena necessitated a laparotomy. There was no haematemesis. The patient was haemodynamically unstable with a blood pressure of 90/40 mmHg and a heart rate of 110 beats per minute. Airway assessment showed mouth-opening to be Malampati class III, with only the soft and hard palate visible. The thyromental distance was less than 6.5 cm. There was good jaw protrusion and good neck and temporomandibular joint movement. The patient was confused and spoke poor English. Communication was difficult despite the presence of an interpreter. A radial arterial line was inserted before induction of anaesthesia. A central line had previously been inserted. The patient was fluid resuscitated and anaesthesia was induced with a rapid sequence induction using etomidate 8 mg, suxamethonium 100 mg and fentanyl 250 µg.
On laryngoscopy the epiglottis was not visible (Cormack and Lehane grade IV) and marked oedema was immediately noted. The pillow and head position were adjusted and a bougie used to facilitate intubation, but this was still unsuccessful. At this stage the decision was taken to allow the patient to wake according to the local failed intubation protocol. An awake fibreoptic intubation was proposed as conventional intubation of the trachea had not been possible. The patient remained apnoeic, possibly due to the fentanyl that had been given at induction. Mask ventilation was commenced when the patient began to desaturate. This was extremely difficult despite the use of a Guedel airway and the release of cricoid pressure, and only small tidal volumes were achieved. The patient became hypercapnic, developed a supraventricular tachycardia and became hypertensive. The surgeon was asked to stand by in case a surgical airway was necessary. Airway patency improved as spontaneous ventilation resumed. The patient generated better tidal volumes resulting in a reduction in end-tidal carbon dioxide, and the arrhythmia terminated spontaneously.
At this point the decision to wake the patient was reviewed. An awake fibreoptic intubation in a confused patient with poor English and haemodynamic instability was a challenging prospect. Due to the relative stability of the patient at this time the decision was made to perform a fibreoptic intubation through a laryngeal mask. Anaesthesia was maintained with the patient spontaneously breathing sevoflurane in oxygen. A size 4 laryngeal mask was inserted to maintain the airway. This could only be considered a temporary airway as there was still evidence of airway obstruction in the patient's respiratory pattern. When the fibreoptic bronchoscope (Olympus LF-2, Tokyo, Japan) was passed through the laryngeal mask, marked supraglottic oedema was observed. On inspiration the view of the cords was completely obliterated due to the oedema. After multiple attempts had been made a 20 mg bolus of propofol was given to induce temporary apnoea. This allowed an improved view of the cords and obtunded the patient's airway reflexes. The fibreoptic bronchoscope was passed into the trachea. A 5.0 mm cuffed reinforced tracheal tube (Mallinckrodt, Athlone, Ireland) was passed over the bronchoscope via the laryngeal mask to secure the airway.
During the 45 minutes from induction of anaesthesia until successful intubation continuous fluid resuscitation was required. At surgery a partial gastrectomy was performed with a blood loss of 2.8 litres.
Postoperatively the trachea remained intubated and the patient was taken to the intensive care unit. Dexamethasone 4 mg was given intravenously twice daily to decrease airway oedema. On the first post-operative day direct laryngoscopy confirmed marked supraglottic oedema. On the fourth postoperative day repeat laryngoscopy showed no oedema. The epiglottis was visualized, suggesting that future laryngoscopy would be Cormack and Lehane grade III or better. Extubation was uneventful and the patient was transferred to the high dependency unit. He was discharged home on the eleventh postoperative day.
DISCUSSION
This case demonstrates the potential trauma caused by endoscopy and the effect this may have on subsequent intubation. There are no published reports of difficult intubation due to airway oedema after repeated upper gastrointestinal endoscopy. The tracheal intubation of a patient with supraglottic oedema using fibreoptic placement of a tracheal tube via a laryngeal mask has been reported but the cause of the oedema was not reported 1 . This patient had three endoscopies over four days in an attempt to control a bleeding ulcer. The decision to intervene surgically was based on the patient's age and comorbidity, and on endoscopic findings 2 .
Successful intubation was extremely challenging in this case due to the very unusual combination of an anatomically difficult upper airway and gross supraglottic oedema. The initial instrumentation of the airway following induction was limited to two attempts, firstly by direct laryngoscopy and attempted intubation with a bougie, and subsequently the insertion of a laryngeal mask airway. The supraglottic oedema is unlikely to have been caused by our instrumentation as it was noted on the first laryngoscopy, but this may have exacerbated the oedema. While we are unable to provide proof that the supraglottic oedema was caused by repeated endoscopies we feel that this is the most likely cause. Supraglottic swelling may be caused by trauma, inflammation, infection or tumour. Anaphylaxis was considered as a potential cause in this case, but there was no rash or bronchospasm and the patient was hypertensive at the time of laryngoscopy. It is interesting to note that no stridor was audible on preoperative assessment, and as the patient did not speak English he may not have been able to report symptoms adequately.
The case was further complicated by marked difficulty in ventilation, in particular prior to the return of spontaneous respiratory effort. Choice of induction drugs was made in the light of the haemodynamic instability of the patient. An opiate-free technique might have led to the earlier return of spontaneous ventilation, but it has been shown that spontaneous recovery from suxamethonium-induced apnoea may not occur sufficiently quickly to prevent haemoglobin desaturation in subjects whose ventilation is not assisted. This desaturation may occur in the majority of such patients 3, 4 .
Manual ventilation with a facemask and Guedel airway proved difficult. This may have been due to the supraglottic oedema. The airway was more easily maintained with the return of spontaneous ventilation, although still partially obstructed. We were reluctant to proceed with waking the patient as the ongoing bleeding necessitated urgent surgery, and gaining co-operation for an awake fibreoptic intubation was likely to be challenging in this patient. When managing a difficult airway, the alternative options should be constantly reviewed.
The laryngeal mask served as a "dedicated airway", described as "an upper airway device dedicated to the maintenance of airway patency while other major airway interventions are anticipated or in progress" 5 . The laryngeal mask fits into a difficult airway algorithm in several places: as a conduit for fibreoptic tracheal intubation in the awake and anaesthetized patient who cannot be conventionally intubated (mask ventilation may or may not be possible), and as both a non-emergency and an emergency airway in the anaesthetized patient. On insertion the laryngeal mask sits in a perfect central position for access to the larynx 45 to 60% of the time 6 . Airway patency is effectively maintained and there is no requirement for an assistant to maintain jaw thrust. Cricoid pressure was not used during the insertion of the laryngeal mask as it has been shown to impede placement of the device and successful ventilation 7 . Adequate tidal volumes can be achieved through the laryngeal mask whilst fibreoptic intubation is undertaken, although there is a risk of gastric insufflation 8 .
The laryngeal mask does not provide protection from aspiration and fortunately in this patient there was no reflux of gastric contents or haematemesis. If there had been reflux of gastric contents in this case we would have been forced to wake the patient after placing him in the lateral head-down position and suctioning the airway. Surgery would have been delayed while the airway was secured by awake fibreoptic intubation. This would have been difficult in this patient and he would still have been at risk of aspiration after topical anaesthesia of the airway. The last option of a needle cricothyroidotomy and surgical airway was avoided.
A needle cricothyroidotomy is the final pathway in a failed intubation scenario as it does not definitively secure the airway and risks airway bleeding and trauma. Throughout a difficult intubation sufficient personnel are required. This complex case required two consultant and two trainee anaesthetists, two trained assistants and a surgeon standing by to perform a surgical airway.
This case also highlights the difficulty in managing an airway and resuscitating the patient when there is a need to proceed with surgery due to uncontrolled bleeding. It demonstrates the importance of having alternative plans at every stage in the management of the difficult airway. Supraglottic oedema should be considered as a possibility in patients who present for surgery following upper gastrointestinal endoscopy.
